Pancreatic duct epithelium secretes a HCO3
--rich isotonic fluid that is dependent on the activity of the cystic fibrosis transmembrane conductance regulator (CFTR) at the apical membrane. The HCO3 -concentration of human and guinea-pig pancreatic juice reaches !140 mM at maximal stimulation with secretin. Fig. 1 -exchange via an SLC26A6 anion transporter and (ii) by the HCO3 -conductance of CFTR. The relative contribution of these two apical mechanisms varies depending on the anion composition of the luminal fluid (1). This model is based on measurements of intracellular pH (pHi), Cl -concentration ([Cl -]i), and membrane potential (Pd) in luminally-microperfused interlobular duct segments isolated from guinea-pig pancreas (2). 
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COMPUTER SIMULATION OF HCO3 -SE-CRETION BY PANCREATIC DUCT
The transporters and channels in Fig. 1 -concentration. The first assumption was supported by experimental data on guinea-pig pancreatic duct cells (5) but the second one has not been verified.
Whitcomb and Ermentrout constructed a simpler model using the authors' own program, XPPAUT (6) -exchanger. These computer simulations have significantly contributed to our understanding of HCO3 -transport mechanisms in the pancreatic duct. However, considerable skill in computer programming is required for other researchers to explore the properties of these simulations and examine the effects of modifications to the model as more information becomes available. One of the aims of our study has therefore been to reconstruct the Sohma model (4) in a more user-friendly software environment, namely MATLAB (MathWorks, Natick, MA). This provides an interactive graphical environment for multidomain simulation (Simulink) in which block diagrams representing individual channels, transporters and solutes can be easily assembled into a time-varying system. Simulink models are also readily portable between users and relatively simple to modify.
An example of the need for this flexibility is the recent discovery that the apical Cl -/HCO3
-exchanger is probably a member of the SLC26 family of anion exchangers and that it may be electrogenic. SLC 26A3 and SLC26A6 have both been identified in pancreatic duct cells and are reported to mediate 2Cl -/HCO3
-and Cl -/2HCO3 -exchange respectively when expressed in Xenopus laevis oocytes (7), although there remain some discrepancies between the data from different laboratories. Our second aim has therefore been to explore the effects of altering the stoichiometry of the apical anion exchanger on the behaviour of the model. In particular, we wish to determine whether the proposed 1 : 2 stoichiometry of SLC26A6 enhances the ability of the model to generate a HCO3 --rich secretion. -exchanger from network thermodynamics (Fig. 2) . This gave the following expression :
EFFECTS OF ALTERED
where KCl and KHCO3 are the dissociation constants, Gslc26a6 is the permeability coefficient, and Rk/l is the ratio of the velocity constants of the cross-membrane steps with and without the bound ions. R, T , and F have their usual meanings.
To We are now using our Simulink model of the pancreatic duct to examine the effects of this altered stoichiometry on HCO3 -secretion when the duct lumen is perfused with 125 mM HCO3 -, as it has been in many of our microperfusion experiments. Our preliminary results suggest that, under these conditions, a 1 : 2 exchanger such as SLC26A6 will mediate apical HCO3 -secretion whereas a 1 : 1 exchanger will mediate HCO3 -absorption. This finding supports the idea that the 1 : 2 stoichiometry of SLC26A6 will facilitate the secretion of HCO3 -at the higher concentrations observed in the guinea-pig and human pancreas.
